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THE PECAN has a number of importttnt insect eticmies of more 
or less extended distribution. Some of these injure the nuts, 
others the foliage and shoots, and still others the trunk and 
branches. Owing to the wide diversity in their methods of utluck, 
no general directions for the control of those pe«ts can he given, and 
in the adoption of remedial measures the peculiar habits of caeli species 
must be considered. This bulletin describes the more important 
insects that injure pecan and suggests the methods th«t skould be fol- 
low9d to avtrt dan»gc. 
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CONTROL. 
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THE pocivn mJustry tn the Soutli has dovclcped rapidly. Th'iB 
dcvclppiiient, however, ha* b»tn accompaiiiod by an important 
increase in tho number and dcetnicUvonem of Qic insects attacking 
tho crop. The loss to pocan gro\¥ors from insect attackj* has 
amounted to hundrids of thcusflnds of dollars finmially, and iii tlui 
a})sonco of provontivo moasuros it is ccrtahi to iiicroaso. Tho preB- 
ont hiiDctiu givoa results of studios of tho more important poomi 
insect* by th« Bureau of Entomology. 

INSECTS INJURING THE NtTTS. 

THE PKCAN NUT CAStMlEAREU.i 

Tlio pocan nut case-boaror, in its larval or "wonn" stage, attacks 
for the most part Iho immaturo nuts and is capable of roJuciiig the 
crop groatly. During May, shortly after tli« nuts have sot and wlion 
thoy are not much larger than garden peas, the larvro will he found 
boring into thorn, and at tho point of attack casting out poUots of 
frass, or borings, w^hich are hold together by moans of lino silkon 
threads that form a short sdk-linod tubo. Nuts injured by this insect 
always ehow tho characteristic mass of frass protruding from the place 
whoro tho larvaj gained entrance, wluch is invariably near the junc- 
tion of the base of tho nut with tho stem. During tho early part of 
tho season, when the nuts aro small, one larva will often destroy 
several nuts beforo attaining its fuU growth. 

This nut case-bearer, as well as another spocios * that attacks tho 
pecan in a somewhat similar way, has often boon reported is dostroy- 
ing from one-third to throo-fourths of t»he tot«l cro]> of wild ]wcan3 



1 Ali^ot^a^^^t(|l>mt^Ua Mala. 
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I'^G, 1.— Tlw pomn nut wse-booiw (Acto^Is heimtUay 
Moth. Miieh cntargod. 



in various lo calitios in Texas . 
Until vory rocontly this in- 
sect has not bcou reportod 
in the cultivated orchards 
east of Texas, but mthin 
tho Iftst few years it has 
become a serious post in 
some localitioa in Florida, 
Georgia, Alabama, Missis- 
sippi, and Louisiana. It 
would soom that this spocios 
is extending ita range of dostmctiveneee, and in view of Hie largo 
acroago of pocan orchards newboaring or coming into bearing, sooner 
or Inter it i^robably wUl prove a most formidable pest throughout 
the gi-eater p&ift of the pecait belt. 

In th« course of doveiepmont the pecan nut cas«-boarer passes 
through four distinct stages, namely, tho egg, the larva or "Avorm," 
tho pupa or resting stage, and tho adult or moth. The grayisli- 
hlack moth (fig. 1) has a \ving spread of about tiu-w-fourths of an 
hicli. Tho head and thorax are browTiish and tli« abdomen is yollomgh 
gray. Tho f orowings are grayish black 
and each has a ridgo or tuft of long 
black scales extending across it near 
the basal end. Tho liindwings are 
much brighter than the ferowings and 
\rithout any conspicuous markings. 

Tlio ogg is irregularly oval in out- 
line. "Wh«n first laid it is white, Avith 
a greenish tinge, but as incubation 
procooda it becomes pinldsh or reddish. 
It is iridescent in some lights. 

The fuU-groAvn lai-va, or caterpillar 
(fig. 2, at right), is about one-half inch 
in length, and tho general color of tho 
body is dirty elivo green. Tho skin 
of tho body is ^vrinklod into folds and 
is sparsely covensd with incensjHcuoiis 
hairs. Tho head and mouth parts are 
dark broAvn, and tho cervical shield, 

or neck, is pal© broAvn, bisected hv „ „ ... r.. 

' . 1 . , ' J !■ TO. a.— Tho pecan nut caao-beoror: Pup* 

(Ml inOOUSpiCUOUS whlwh-yoUoW aPOa. stlBtt.brvs at right. Mu*onlafs(y. _ 
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Pio. 3,— TJio jwoan nut eaao-lioarer; Placo ot pupa- 
tion In pecan nut. 



TUo pupa(fig. 2, at left) is brown 
and of tho usual formj It is 
roundtd at tho posterior Mid, 
and hero it boars a cluster of small 
hooked spines. Pupation ahvays 
takes plac« in the infostod nut 
or shoot (fig. 3), and upon emr^r- 
gcnco of the moth tho pupal skin 
is not left" protruding as it is in 
fho caso of certain other insects. 

SK^lSONAI) HISTORY AND HABITS. 

This insect has three distinct 
generations duiing tho year.' 
Tho larvJc which havo lived 
through tho Avinter becomo active 
at tho time -vvhcii tho foliage ap- 
pears in tho spring and they 
attack tho young aud tender 
shoots, in which they tunnel by 
eating out tho interior, leaving tho 
outside intact (fig. 4). Tho moths of tho first generation, which aro 
tho progeny of tho moths developing from tho hibomating larvae, 
make their appearance from May 7 to 24 and soon after emergence 
lay their eggs. Tho eggs aro invariably deposited on tho calyx 
end of tho nut, and usually at or near tho 
base of tho calyx loiaes. From 5 to 7 days are 
required for tho eggs to hatch. Tho larva, as 
soon as it gnaws its way out of tho eggshell, 
crawls to tho base of tho youhg nuta, where it 
commences feeding. It bores its way into tho 
mits (fig. 5) and as it feeds it webs together, by 
means of silken thrsads, particles of fraas and 
excrement which assume somowhat tho shape 
of a tuho smoothly Uncd with grayish white 
Mk. These tuboliko masses of frass aro readily 
scon extruding from tho baso of infosted nuts 
(figs 5 and 6). Tho larva period lasts from 22 to 
2Q days and tho pupa period from 9 to 13 days. 

Most moths of tho second generation emerge 
from tho middle of J\mo up to tho first week of 
July. It was dotormincd that all moths in a largo 
series under observation actually emerged during 
tho period from Jimo 11 to July 15, but tho 
maximum emergence occun'od during tho last Fia.4 -Tho reran nut caso- 
week in Juno. Sceond-brood larvffi attack tho Sl'dly to^vT"" 
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nuts in tho same manner as tlioso of the ftrst generation, but 
usually the injury to tho nut crop by those lan^ro is not so groat. 

Most of tho moths of the third generation appear duiing tho first 
three weeks in August. The larraj from this generation do little 
or no damage to tho nuts, which usually aro heginning to harden at 
this time, and they seem to prefer to feed in tho petioles or tender 
shoots. The winter is passed as immature lai-vtc in cocoons or hibcr- 
nacula, which arc formed around tho buds. In rcaiing cages it 
was obsorvod that lafvfo which hatched from oggs laid by third- 
brood moths iisually fod very littlo before constructing mntcr cases 
aromid tho buds. It was noticed, however, that a very few larvso 
fod extensively and transformed to pupoo, from which moths emerged 
during tho last part of September, thus indicating a fourth generation. 
But observations in pecan orchards failed to show any indications of 
a fourth generation. 

CONTWQI. l*EA.SUUEa. ' 

The pecan nut cas»-biMirer is already an »stablished pest in curtain 
important pecan-growing sections, and because of its increasing do- 
structiveness certain experiments have been conducted for the deter- 
mination of positive means of control. During tho seasons of 1915 
and 1916 series of spraying experiments were conducted in a pecan 
orchard at Monticello, Fla. All sprayed plats were treated with 1 
pound of powdered ai-sennte of lead plus 3 pounds of slak»d stone 
lime to each 50 gallons of water. In all cases the material was 
applied with a woll-oquipped gasol'ne-powcr outfit, and a pressure 
varying from 150 to 200 pounds was maintaintd. 

The results of spraying experiments for 1915 ai-o sho^vn in Table 1. 

Table 1. — Spraying experiTnents against the pecannut casc-bearer, Monticello, Fla., 1915. 



riat 

No. 



Number 
of count 
trees. 


BaptB of sprayJng. 


Total 
nuta for 


Number 
of nuls 
Infested. 


Number 
of sound 
nuts. 


Tcr cent 
of sound 
nula. 


5 
S 
S 
5 




3,559 
3,915 
4,300 
1,9^ 


74S 
750 
l,12.j 
779 


2, sn 

3, )5fl 
3,241 
1,144 


7S,DS 
SO. 08 
74.23 
50. 4$ 



It wUl be seen that. Plat I, which received three applications, gave 
78.98 per cent of sound nuts, and showed a benefit of 19.49 per cent 
ov»r the check or unsprayed plat, which had only 59.49 per cent of 
sound nuts. Plat II, which received only two appUcations, yielded 
a somewhat greater percentage of sound nuts, whUe Plat III, 
which had only one application, yielded 74.23 per c*nt"of sound nuts. 
The benefit for each plat over the check plat is shown in percentages 
as follows; Plat I, 19.49; Plat II, 21.19; and Plat III, 14.74. It is 
worthy of inantioii tliit oiat«e»f jthji 40.51 pm etait of •ij*f«*rt>B44iufcs on 
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I'lQ. S.— The pecan nut case-beftrcr: Young pecans showJus Injury liy larvn. 




Fio, 6.— TK« pefMi nut mm-imiM: Cluatm' o( iatHtcd ymqig peean nuts. 
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HiQ unsprayetl plat (Plat IV) the injury hy the flrat brood of larvpe 
amountod to 29.90 por cent, whilo the second-brood infestation wns 
only lO.Gl per cent, thus showing tho proportional attacks on thonut 
crop liy tho first ihkI second l)rooda of InrviP. 

Tho results of tho spraying experiments' for tho season of 1016 nro 
shown iu Tables 2 and .1. Tho two scries of experiments, as outlined 
in thoag tables, wore conducted in the sanio orchard, but a, distance 
of fully ono-fourth of a mile separated ih«ni. 



Tabi-k2, — S'prai/ififf cxpmrfmenla agamit the ptccmnuleMe-bmrer, Monticello, Fla., 191G, 
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trees. 
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nuts lor 
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Jntcstcd. 
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of RnuTlcL 
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1 

H 

iir 


S 
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3,020 

.%S22 
3,3.-)2 


ion 

332 
&K1 


3, -30 
4,3.« 
S,li5 
• 2,771 


flj. Ifi 

m.n 

92.(12 
S2.fi7 



Ah will 1)0 noted in Tnblo 2, tho best results were obtained on Pint 
I, which received thrt»o ft])pUcationB, there being 95.16 per cent of 
sound nuts. Tho infestation in tho unspraycd plat (IV), however, 
was not sevwc, since S2.66 ])or cent of tho nut crop cams* through 
in sound condition. Tho actual percentfigo of infestation in this plat 
was 17. 3H of tbo total crop, 12.14 being duo to tho first-brood larvao. 
Plats II and III showed 93.44 and 92.62 per cent of sound nuts, ro- 
spoctiroly. Tho benefit to e«ch sprayed plat over the check (Plat 
IV) is given in porcentagfta m, follows; Plat I, 12.48; Plat II, 10.77; 
and Plat III, 9.95. 



Tablk 3. — Spraying expmmenla agairut the pecan nut cage-bfnrer, Monlierlh, Fla., 1916. 
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490 


■70 
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ft). 8,1 



As will bo notetl in Trtblo 3, Plat V, which received one application 
on May 12, gavo only 77.S1 per cent of somid nuts, as compared with 
75.78 por cont of sound nuts on the unaprayed plat (VI), showing 
a bonefit of only 2.03 per cent from tho treatment. Plat VII, which 
rtieoivod ono application on May 24, showed 83.75 per cont of sound 
nuts, while Plat VIII showed a jicrcontago of 89.85 of sound nuts. Tito 
benefit to each sprayed plat over the chock (Plat VI) is show7i in tho fol- 
lowing porcentagoa: Plat V, 2.03; Plat VII, 7.07; and Plat VIII, 14.07. 

In working out control measures for this pest, itjias boon deter- 
mined that tho spray applications must be made during very limited 
pftriods iu order that satisfactory results may bo obtained. In spray- 
ing for tlii-s speoi«s timf*liii«*i and thoroughness of application aro 
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two ossontials that must bo obsorvod most faitlifully, for OTon tho 
slightest dolay or carolossnasa in applying tho spray is likoly to result 
in vory disappointing rotuma from tho troatmciit. Since tho eggs 
of tho first brood of moths arc hatching for a period of fully two 
weeks, and as tho nuts aro growing vory rapidly at thia timo, it js 
necisssftiy to mako two applications for tho protection of nuts against 
infoetation by tho first-brood larvaj, whichj as has beon stated boforo, 
invariably cause tho most damage to the crop. It has been found 
necessary to spray onco for the second-brood larvsc, which usually 
begin to bore into tho nuts shortly after the middle of Juno. 

KECOMMENDATIOKS. 1 

Investigations conducted so far show that the best method of con- 
trol agftinst the pecan nut case-boarer ie spraying with arsenate of 
load. Tho arsenate of lead should bo used at the rate of 1 pound of 
tho powdered form or 2 pounds of tho paste form to each 50 gallons 
of Avator, to which should be added the milk of lime from 3 pounds 
of slaked limo. Three applications ivill be required and should bo 
made at tho following poriods: ! 

First. — Shortly after tho nuts havie set, *t which time tho'y are 
about tho size of garden poas. 

Second. — One week or ton days after the first application., 

Third. — Four or five weeks after the second application. ' 

Tho date for tho first application at Monticello, Fla., during the 
season of 1916, was found to be May 12. It should bo borne in 
mind, however, that the time of 
spraying probably will vary some- 
what according to latitude and' 
for different seasons. 

THE PECAN SHUCKWOaM.' 

A rather slender, white larva 
or caterpillar (fig. 7, at right), 
about three-eighths of an inch 
in length, is found mining tho 
shueks of pecan and hickory dur- 
ing tho autumn months. This 
caterpillar is referred to com- 
monly *s th« pecan or hickory 
shuck^vorm, or huskworm, and 
for tho discussion of tho insect 
ill this bidlotin tho name ])ecan 
shuckwerm is employed. Tho 
mining or tunneling of tho shucks 
often results in tho improper do- 
volopmont of the nut komols an<l 

'Ltuprj/rah caryana FJtch. 
100737°— Bull. 843—17 2 




Fio.7. 



— Thope*an shuckworm iLarpeyrista cartfrnta): 
Pupa at loft, larva at right. BnJargod. 
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provonts Iho natural soparation of Iho shucks from tho nutshells. 
Nuts attacUacl hy tho shuckworm during tho la to fall usually mil 
mature in fairly good condition for tho market, but if tho injury takos 
place early it will rosult in inferior or unmarketable fruit. Sooty 
trails on tho shell of the nuts often result from tho attack of tho 
larv8G,the nuts somctiinsa being so discolored as to lessen their murkct 
valuo. The damago is not restricted ontiroly to the matured nuts, for 
during tlio summer tlio early generations of la rva3 attack tho small, green 

^ nuts by oating out the mbtm&t, 

causing them to fall tothoground. 
(Fig. 8.) Injury of this typo is 
not sonoliceabloor so widespread 
as that which takes placo in tlio 
fall, but it plaj'H no small part in 
tho reduction of the nut crop. 

Bosjdosattackingthopccan,this 
insect foods upon the nuts of tho . 
various species of hickory, where 
the injury it docs is precisely liko 
thatdonotothopocan, except that 
tho destruction of the small, grtcn 
nuts aooms to bo greater. Occa- 
sionally tho larviD win bo found 
subsisting on th« galls formed 
by a certain species of aphid.' 

Before nuts have sot on pocan 
trees larva) sometimes will bo 
fomid boring into and tunneling 
tho succulent shoots, but this 
form of injury is very imcom- 
mon, as this species is primarily 
a nut-infcsthig insect. 

DEscnlpnoN. 

This insect passes through four 
stages: Tho ogg, tho larva, tho 
pupa, and tho adiUt or moth. 

Fio. 8.— The peeah shiirkworm: Larva in shuck of Tho moth of tho sllUckworm (fig. 

ncorir matured pcoannut. Enw 9) is smoky black, mixod wth irf- 

doscent bluish an<l puqilish tuigos, and theforewings havoa sorias of 
short,yellowishstrcftksacrot*(thoirfront margins. Tlv*wi«tfe*r»rft*li«r 
variablo in sizo, but the maximum oxpansoof wings is rarely moro than 
throo-fifths of an inch. Because of their protoctivo coloration tho 
moths ar* seldom obsftrvsd in p»c«n orchards, even byketn observers. 

'llio ogg is small, whitish, and more or loss oval, and imder high 
magnification its sni'faco is soon to bo ^vrinkle(l. Tho eggs aro do- 

' PhjiUoxtTa cnrjra«au!(j FUfh. 
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U. — Tho pecan shuckworm: 
iloth. Enlargcd- 



poaitod singly on oithor tho nuts or tho 
foliftgo. During tho summer months tho 
avorago timo of hatching is about 5 days, 
but tha timo may vary considorably, do- 
pciiding upon tho woathor conditions. 

nio larva upon hatching is a vory small, 
whitish, 16-footod catorpiUar, but when 
full grown it is about throo-eighths of an 
iucli in Icaigtli and has a croamy white body and light brown hoad 
(fig. 7, at right). It is in tho larval stago that injury is dono to 
tho nuts. 

Tho pupa (fig. 7, at left), which is brownish, is always found mthin 
tho inf»st«l nut. Boforo transformation to tho pupa stago tho larva 
proparos a small sLlk-lLnod cocoon, and cuts a small circular hole on 
tho outsido of tho shuck, which facilitates tho issuing of tho moth. 
Upon tho ftmergonce of tho moth tho pupal skin is extended a short 
distanco through tho circular cut (soo fig. 10), tho lid of which 
romnins attached to tho nut in a sort of trap-door arrangemont. 

SEASONAl. lIISTORTf AND IIABITS. 

Tho number of broods of tho pocan shuckworm probably will bd 
found to vary from ono to throo for tho country as a wholo. ]n 
th» txtramo southern portion of its dftstrucfeivo range ftpparoiitly 




Fiu. 10.— The i*CBn shurkworm; l*S()at *tti9 i««Wi#ins from shnrks or pwan nuts. 

throo goiioratious occur each year, but in tho Northern States, whoro 
tho insect subsists on tho various species of hickory, thoro is perhaps 
only ono generation. Tho moths, which develop from larvw that 
spend tho "winter in tho fallen pocan or hickory shucks, begin to 
appear in. iiorthoni Florida as oarly as the middle of February and 
epntinuo to cmorgo until the latter part of April, the spring omor- 
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gsaiCG thus covering a period of mor* than two montlis. It lias been 
"detonnined, liowovor, that the maximum cmoi-gcnco of moths 
occurs dilring tho last two wooks of March. Exteiisiv© obsorvations 
haTO shown that the vast majority of moths como forth boforo the 
appearanco of tho pocan foliago and uuts, and tliis apparently ac- 
counts for tho Gxtromely small numbers of first-brood larvro that 
attack, tho pocan troes. Tho dovolopraoat of th* foliago and nuts of 
tho pignut ^ and whito hickory^ is much earlior in tho spring than that 
of thfl pocan, and it soems that tho omorgonco of moths is timod for 
thoso host plants. In this connection it is int»restmg to note that 
considorablo damage always is dono to tho very small hickory nuts hy 
tho first brood of larvae, whilo tho very- small pocan nuts soem to 
oscapo such injury. Somo first-brood larva will bo found attacking 
tho tondor shoots of pocan, but tho apparont roason for tho immunity 
from attack of tho recently sot pocan nuts is tho fact that tho cmcr- 
gonct of moths does not coincide vory wdll with tho dovolopmsnt 
of tho nut. Since the moths aro capable of flying somo distance, it is 
likely that for tho i)urpose of egg-laying somo of thoso emerging from 
pocan shucks during the spring succeed in roftching hickory trees 
growing adjacent to pocan orchards. 

Tho moths deposit their eggs on tho yoimg nuts or foliago, and 
during thft summsr months tho poriod of incubation lasts about 5 
days. Upon hatching tho larv£B gnaw their way into tho nuts by 
malving a pinhole entranco, and procood to mino tho shucks in tho 
nearly mRture<l fruit, but somo larvie boro into tho interior of rtie 
green nuts and causo them to drop to tho ground. 

During tho spring and summer tho larva; usually food from .3 to 
4 Wftcks, and transform to pup#B within the green nuts or the shucks 
of tho matured fruits. Tho length of tho pupa stago is found to 
range from t) to 45 days. During tho summer months it lasts about 
11 days, while most of tho pup« from overwintering larv» trans- 
form to moths in 18 days, although some few moths do not issue 
for a considerably longer period. The pupation of the overwintering 
larvse occurs from about tho first of February until the middle of April. 

As stated before, the larvse of tho first brood feed for tho most 
part on tho small hickory nuts, but during tho last days of Juno 
and through July and At%ust, although continuing tlieir depreda- 
tions on the hickories, the larvse will be found attacking tho greon 
pecan nuts. Tho first and second broods of larvce destroy the 
interior of tho iruts and invariably causo tli*m to drop. The last 
brood of larvfD, which attacks tho nearly matured nuts with hard 
shells (fig. 11), feeds only on tho shucks, in which they mino and 
attam full growth before tho advent of eold weather. They pass 
the winter as larvae in tho shucks on tho ground or in shucks tliat 
remain on tho trees. 
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tiONTKOIi SEASURlia. 

It is imprncticftblo to spray for the control of this pest, bccauso 
of the great difTieulty oneountercd in destroying the Iotvk) before 
they enter the nut« or sliueks. It bo found impoesiblo ftlso to 
destroy the larvte and pupte, or prevent the emergence of moths, 
by plowing midor the shucks during tlio fail or winter months, as 
experiments have sliowni that the burial of infeste<l shucks aa deep 
as 6 inches during the lulo inll did not prtveiit masvy moths from 
emerging the following spring. 

Smeo the insect passes the winter as larv'ro "in the shucks on the 
ground, it seems that tho best method of control is to gather and 
destroy all shucks, and tlus should bo dono immediately after the 
hftrvesting of tlis nut crop, or not later tiiini tlie middle of February'. 
By tho adoption of 
this method tho 
majority of the 
larva) will he killed 
and thus tho in- 
festation of the p«- 
can orchard during 
tiio ensuing season 
will bo prevent-ed. 

Hickory trees 
growuig adjacent 
to pecftii orchards 
will prove always a 
source of infesta- 
tion by tills pest as 

well as other in- ["wa" shucltworm: Lnrva) ln]iiry to nmluroJ pocnn nuts. 

jurious insects. It would seem, therefore, that tho cutting do™ of 
hickory tre^ in the immediate ^'ieinity of ths orchards woidd bi 
a very good proe»dure for pecMi growers. 

THE I'lJCAN W15EV1L.I 

Tlio pecan weevil, often termed the hickory-nut weevil, has long 
been known in some sections m a serioua ilrawbaek to tho successful 
culture of pecan nuts as well as hickory nuts. The greatest 
damage reported has been on the wild pecans in Texas, but this 
insect is also ft fonnidahlo pest in certain restricted locnlitiss in 
Georgia, Mississii)pi, and Louisiana, where tho so-called ])apcr-slioir 
pecans aro grown on a largo scale. Tho injury by this weevil is 
recognized readily by the circular holes in tho nutshftlls (fig. 12), 
which aro made by the grubs in leaving the nuts to enter tho ground 
for liibeniation and subsequent pupation. One grower in middle 
Georgia reported th*t 00 per cent of his Stuart ijeeans and 15 per 




> Malmtniis carnae II nm. 
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CQwt of tho Schley variety 'wcro injuroil by t\\is insect, but the orcbard 
in question was adjacent to a 250-acro woodlajid containing many 
uati^'o hickoiy trees tbo nuts of which wore infested severely. No 




FlQ. 12. — Tho pecan weevil (Balantau4 cart/ae): Kxlt holes ol lirvm In peeaa nuts. 

doubt tho serious infestation of tho nut crop in this orchard was 
in a largo intaisure attributable to tho close proximity of hickory 
trees. Another grower in Georgia reported oxtensiro damage to 
Komo ami Stuart yariotios of pecan, and in ono locality in Louisiana 
this weevil is reportod to havo caused a loss of G5 per c«nt of tlie 
pecan yiclch 

Although this insect is distributed very .widely throughout tho 

couniry, occurring on 
both tVio wild and cul- 
tivated pecans as ymO. 
as nativft hiofeory iWtBf 
thousands of acres of 
pecan orchards havo 
not yet sulTere<l any 
loss from attack, so 
far as is known. OnO' 
grower in Georgia 
found that out of a 
crop of 48,000 pounds, 
so far as ho observed, 
not a single nut was 
afTccte*.! by tho weevil. 
Similar reports havo 
been rocolvod from 

Via. l3.-Tho p(!«on wrovll: Adult inaleaU*rt, aUultr«n»le«t right. Urge pcCMl growers In 
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Florulft, Mississippi, Louisiana, 
and Texas. Tho dorolopmoiit 
of this insect shows four stages : 
(1) TJioegg, (2) tho larva or grub, 
(3) tho pupa, and (4) tho adult 
or woovil. Tho parent of tho 
grubs which destroy tho interior 
of tlio nuts' 13 a smnll, long- 
snoutcd bcctlo (fig. 13) closely 
related to tho chestnut wcovil. 
Tho beak, or snout, of tho fo- 
malo is much long§r than that 
of tho male. The general color 
of the booties is dull, darkbro'ivn, 
with a slight tingo of gray. 

Tho eggs nro small, somewhat elongated, irregularly shaped, and 
translucent white. With her long, slender, but strong beak tho 
female beetle makes a small hole or gallery through the shuck and 
shell (fig. 14) and with hor ovipositor insffl-ts the <^gs into the kernel 
of tho nut. 

Tho larva is a robust, yellowish white grab, with a red or light 
reddish brown head. It is by this stage of the insect that tho kernels 
of tho nuts are destroyed (fig. 15). When tho larvse roach maturity 
they leave tho nuts by gnawing circular holes in the shells, and im- 
mediately enter tho soil to a depth of about 6 to S inchee and there 
pass tho winter. 



Fio. H.— Tho poctin woovil: Egg punisturn In Ihc pecan 
shuck. Kntergfld. 





Pio. 15.— The pcmti woortl; Orabs, or larvas, within pecan nuts. 

Tho pupa is of tho usual form and is somewhat lighter in color than 
tho larva. It is f ormotl within tho soil, in a small earthen cell made by 
tho lai"va at ths time of entering tho ground. 

SE/iBOlJAL, HISTOBY. 

In the South the be»tl»8 emerge from tho ground and appear on 
tho pecan trme. during August and September. Shortly after caner- 
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gcno« they arc to bo found laying eggs in nuts that aro approaching 
maturity. Adults may ho found in tho ground as lato as Novombcr, 
as one specimen, apparently fully dovclopod, was taken on November 
23, 1915, about S inches holow tho surfafeo of tho soil. Tho main egg 
deposition takes place during the first half of September, but appar- 
ently eggs arc laid over a much longer period, as is evidenced by tho 
time during which larvnc leave tho nuts. It has been found that the 
egg stage lasts about 9 days, and as many as 7 eggs may bo deposited 
in a«singlo nut, although, tho usual number, perhaps, is 3, According 
to., tho. ^v^iter'a records, tho larvEe are gnawing tlioir way out of th® 
nu]yp from September 28 to November 25, although eertain observers 
hiivo reported that tho larvse may leave tho nuts as late aa January. 
Immediately upon leaving the nuts they enter tho soil to a depth of 
6 inches or more for tho purpose of hibernation. 

CONTHOL MEASURES. 

Tho fumigation of chestnuts with disulphid of carbon has been 
used for a long time as a remedy against tho chestnut weevil, and no 
doubt this treatment will prove oftectivo against the poean weevil. 
Tho nuts to be fumigated should bo placed in a tight box or barrel or 
other focoptaclo provided with a tight-fitting lid. Tho disulphid of 
earbon should bo used at tho rato of 1 ouneo to each bushel of nuts, 
and fumigation should last for from 24 to 48 hours. The chemieal 
should bo placed in a shallow dish or pan on tho top of nuts, and im- 
mediately after the liquid is poured into tho dish the lid should bo 
put in placBj caro being taken to havo it fit tightly. After tho nuts 
have been exposed to tho fumes of this gas for from 1 to 2 days, all 
larvse will have boon killed and tho lid should bo removed to expose 
the nuts to tho air. Since tho vapor of disulpliid of carbon is very 
inflammable when. mixed with air, firo should bo kept away from it. 

Tho expensive cultivation of tho soil in j^ccan orchards should result 
in the doStructuon of many of tho larva) and pupaj by their exposure 
to the air and. to natural enemies, and where the weevil is prevalent 
tliis practice is recommended. After tho harvesting of the crop in 
tho fall, hogs should bo pastured in tho orchard, as they will find tho 
nuts that have bseii overlooked, and by their rooting into the soil 
sliould destroy many of the liibcriiixting larvse. 

' INSECTS INJURING THE FOLIAGE AND SHOOTS. 

THE PECAN LEAF CASE-SBAItER.> 

The pecan loaf case-bearer is ono of the worst posts affecting the 
culture of pecans, and it occurs in very injurious numbers in orchards 
in the southern portion of tho pecan-growing area, extending from 
Florida to Texas. Although this insect has been reported definitely 



' jlcroisifi nebulelta Rllcy. 
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»» from practically till the Southoni States in ■which i)rciina arc grown, 
it ])robal)ly ranks as a serious pest only in Florida and tho southorn 
part* of Gaorgift, iVi«h»t«i*, Mississippi, TjOui>aiftnn, tuid T*xas. Th« 
insect occura also in somo of tho Nortlioni and Jliddlo WcBtcrn 
States whoro tlio pecan is not grown , and hero it subsists on tho various 
hickories. G»Meriiily-!8p»k}(lg, lino pwiin lemf caso-bcartu- is dis- 
tributed over a]) proximately the saino territory iis aro its preferred 
hosts, namely, tho pecan and hickories. Evidently certain climatic ftic- 




Fia, IS.— The iweMt leaf an.l«-I)mr(r lAcTobmlt itcMMt): Injury to yaimR 
pecan biKls In nprlnj; liy kirvn>. 



tors limit the destructiveness of tlii« species, and becnuso of thtw* 'con- 
ditions it has not been able, apparently, to becom* a pent in tlio 
northern part of tho ])ecan-growing sections. 

Tli» most sorioua damngo by tho lotif caso-boaror is dcave during tho 
oarly spring and is inflictod by tho "woruLs," whicli oniorgo from 
tlioir wintor cases and food vornciously upon tlio unfolding buds and 
Iftivi*. (Fig. IS.) Tho»o "vmhm," or l«rvat,(«i#@ m»t^ at this imtti 
and dark brown, but soon chiingo to dark grooiiish as th«y imd Uiioii 
lOttTST"— Buli. 843— 17—— 3 
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tho foliago. Upon lonving tho Avintor cases the larvaj enter the buda 
at the tips and partake of thoir first meal after having spent sovornl 
inontlis in hibernation. On badly infested troos tho buds aad tender 
loaves sufTor serious injury (fig. 17), and efton the foliage is cen- 
sumed by tho larvfo m fast as it puts forth. It is not unusual to see 
pocan trees kept in a defoliated condition for weeks du-ring the spring 
on account of tho attacka of this insect. (Soe fig. 18.) Since the 

larvto aro net at all discrimi- 
natingin tbolrfeedinghahits, 
devouring the blossom butls 
as well as the leaf buds, they 
aro capable ef rtducing 
greatly tho yield ef nuts for 
tho current so aeon, bosidoe 
leaving the troes in a more 
or 1m8 w&aken«d condition. 

DESCHIPnON. 

As is tho case with aU 
moths, tho pecan loaf caso- 
bearer has four distinct 
stages, nanloly, the egg, tho 
larva, tho pupa, and the 
adult, or moth. The moth 
(fig. 19) moftsures about two- 
thirds of an inch across tho 
expanded wings and presents 
a wide variation in, color. 
Tho head, thorax, and base 
of forowings and legs are 
snew-whito in the males, 
hut in tho fomalos these 
parts are dusky gray. Tho 
abdomen is whitish marked 
with brown . The outer two- 
blackish, blotches or spots, 
which ar« somewhat variable, and not far from the base of the fore- 
wings is a roddish brown stain. 

Tlie ogg (fig. 22) is oval and whito, with a slight greenish tinge, 
Tho larva (fig. 20), wlucli is tho form that inflicts the injury te 
buds and foliage, is a dark groon, cylindrical caterpillar, measuring 
a littlo ovor a half-inch in length when fidly grown. Tho head is 
rounded, shiny dark brown or black. The general color of tho body 
is very dark green, oxcopt the pre thoracic shield, whi«h is somewhat 
lighter. Tho skin of the body is very much wrinkled into folds, And 
the ontiro body is sparsely covered with fme long hairs. 




Fui. 17.- 



-The pcrau leal caHolwdrcr: Injury to poena loll- 
ago onil ttowcra. 



thirds of tho forowings is gray, with 
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The pupa (fig. 21), to 
which the full-grown larva 
changes, in of the usual 
form and without con- 
spicuouB markings. 
Whon first fanned it is 
fairly dark bro^m, with a 
tingo of oUvG greon, hut 
with ago it turns to adoop 
sliiny mahogany hrown. 
The pupa isf onned within 
the larval case, and upon 
thoemergonco of the moth 
the pupal skin is not ex- 
truded, as is the ease with 
some other motks. 

SEASOXALIItaTOHY AND JIABITS, 

Only one generation of 
the pecan leaf case-bearor 
develops during the course 
of a year, hut more or less 
variation exists in the de- 
volopinentof the dilteront 
stages, as will bo shown 
presently. For instance, 
from material under ob- 
servation during the sea- 
son 1913 it was detenninod that the moths, numbering. in all 269, 
omorgod between May 9 and July 12, inclusive. During 1914 the 
dates of i^uance for 385 moths varied from May 15 to August 5, 
and during 1915 the dates at wWch the 591 moths emerged varied 
from ilay 22 to July 23. For the three years the time of greatest, 
or maximum, emergtnca was tlie same, being the latter half of June. 

Because of tlio wide varia- 
tion in moth omcrgonco a 
corresponding variation bc- 
curs also in the time of egg 
laying. Eggs are deposited 
always on tho Trndoreido of 
the leaves and usually near 
the junction of the vein with 
the midrib. (Fig. 22.) The 
egg stage has been found to 
last from 6 to 9 days, the 
being 7.14, days. 




Fm. 18.— The pecan !ear caso-beafer: Tecan tree tlefplfated. 




FiQ. 10.— Tho poesn leaf caso-heeror: Moth, or paront Insoct. 
Enlarged. 



average 
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Tlio oggs Imtcli from about the middle of May iintS the tetter f«ft 
of July or tho first few days in August, depending more or loss upon 
the weather conditions. When tho young Itirva; gnaw their way ovit 
of tho oggshclls they commonco feeding upon tho portion of th« 

loafiots immediately adjacent to tho 
placo where egg laying or oviposition 
occurred. (Fig. 23.) 

Tltroughout the summer and dur- 
ing the early fall the lar^'a) feed very 
sparingly upon tho f oliagie, and *s they 
cxtond their feeding quarter^ they cn- 
largo thoirhttlo winding cases (fig. 23) , 
wliich eiflord very good protection for 
thorn. Although they may foeil for 
nearly three jmonths, or even longer 
in some instances, thoy rarely attain 
a length greater than si.K ono-hun- 
drodths of an inch in tho fall. Dur- 
ing tho latter part of Sep temher they 
begin to soek winter quarters around 
tho buds, and licro thoy construct 
small, compactly woven, oval eases 
known as liihornacula (fig. 24), and 
by the middle of October practi- 
cally aU larva have left tho fohago and are to be found snugly pro- 
tected in those cases. Shortly before tho fohago begins to drop in the 
autumn tho little larvro abandon tho loaves upon 
which thoy have been feeding and attach thoir 
winter cases securely to the buds and twigs. Thoy 
remain in hibernation until tho latter part of March 
or the first part of April, at which time th« bud« on 
pecan trees usually begin to open. 

Just as the buds aro opening, tho larvro emerge 
from their winter cases and attack the unfolding 
leaves. Their pernicious foedmg habits at tliis time 
result in serious injury to tho fohago and in reducing 
greatly the yield of nuts. Tho larvee feed very vora- 
ciously during the spring and some of tbem reach full 
growth as early as tho last days in April, but the ma- 
jority do not attain fuU growth until May or early in 
June. The larvre always transform to pupas within 
their cases (fig. 25), and just before pupation takes placo they spin A 
flimsy layer of silk over tho free end of tlicir eases. Tho pupa 
period has been found to cover from 16 to 23 days, the average being 
a trifle over 17 days. Tho first^&dults make their appearance ftbout 



Pro. 93.— The pecan leaf easc-Ijeflrcr: Larva 
and case'. Enlarged. 




FiQ. 21.— The peesa 
leaf <«<«-)Mrtr: 
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tho iniddlo of May and moths coiitiiiuo to 
como forth until tho first vrmk m Aucust. 
Thus tlio lifo cyolo of thk insect, which 
it Avill ho scan covers th« «itir« year, ie 
complotod. 

COKTIIO'L JIRASUIIES. 

Althougli tlie pocHin loaf caso-bonwr is 
attacked hy a nuiuhor of parasitic insects, 
it has 1)0011 found that the parasites or 
other ntitural enemies ' can not be relied 
upon to control this pest, hut artificial 
measures of cojitrol can bo iiistitutod 
successfully and practically to check its 





Fio.23.— Tho pcpan Iwif casobcarer; Injury by 
newly hatL'hcd larva; on Igwer surtaco of 
ptam loaf. £n)»^.l. 



Fio. 22. — Tho jiOTHi leaf pasc-lrcarcr; 
Eggs aloiiK midrib on lowfr siirhco 
o( pecan leal. EnlWRcd. 

Investigations conducted during 
tho last tiirco years show conclu- 
sively that tho pecan leaf casc- 
bearer can bo controlled by spray- 
ing 'w'ith arsenate of kad during 
tho lato summer. Tho arsenato 
of load should be iisod at tho 
rate of 1 pound of tho po%vd«rod 
or 2 pounds of tho pasto fonn to 
each 50 gallons of water, to winch 
aliould bo lidded 3 pounds of slnktsd 
aton« linio. Under no circuin- 

1 The foHowlngimmsltie Imvo been rwiTMl from thh 
apwlea; HopkctSt c&n^UlioT Say, TMiitvt apitatbi 
Cress., Qillicphbiltct spraphalUhae (Cress.), VrMomcrta 
Bp., J/acrocfnlnw sp., J/rlwnw sp., nabrobraconvarta- 
blliiCaah., Otgiltu sp., Seeodtlla dcrolKufj CwW., Sptlo- 
chaMfUUtta (Fab.), Crramij/cdbiut sp., Ttkhoframma 
minutuvi miey, EimUtu sp., and S.ethbmimi (fnfra 
Wlod. ThroB sperlcs of birds, nnraely, the blue Jay, 
the mockingbird, and Iho on-h»nl orlsld, have been 
iiter\'ed feeding upon Mm Ittrvw. 
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Fio, 2J.— The pecan loar cuso-bwi^rr Lorvto Jil their eases and injury to 
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stances should tho arsonate of load bo usod without tho addition of 
limo, as moro or loss sorioua injury to tho foliago or nuts is likely to 
result. Spraying may Lo dono with tho samo dogroo of ofToctivonesB 
from tho first part of August up to tho middlo of Soptombcr. Caro 
should ho taken not to delay tlio spraying too long in tlio fall, as 
ohsorvations h a v o 
shown that somo 
larvro sook hiberna- 
tion quarters toward 
tho latter part of Sop- 
tomhor, although tho 
vast majority of them 
do not construct win- 
ter cases until tho first 
wook in October. It 
should bo home in 
mind also that only 
tho larvEo that havo 
f c d on poisone d f oli ago 
will bo kiUod. Ro- 
momboring thoso 
points , growers should 
roalizo tho importanco 
of spraying at tho 
propor tiiX* - and ap- 
ply the poison thor- 
oughly to all parts of 
the foliage, ospeeiaUy 
the under sido, upon 
which tho larvEC aro 
feeding. Only one 
thorougli application 
is necossary to control 
tbis p»st in pocan orchards, ovon though the infestation is most 
sovero. It is unnocessary to spray moro than onco for this pest pro- 
viding the spray is applied tlioroughly at the proper time. 

THE PECAN CIGAK CASE-BBAIIBR. i 

The pecan cigar casc-boaror usually is to bo considered as a pest of. 
only minor importance, but reports are received of its occurrence in 
injurious numbers in pocan orchards during tho spring months and of 
tho infliction of serious damage to tho. buds and foliago. (Fig. 26.) 
This insect does not confine its attacks to the pecan, as it feeds upon 
tho various speeies of hickory and tho hlack walnut. Tho pecan 
cigar case-bearer is distributed ovsr a wrd* rKm^t of the eouplry, 




FlQ. 



20.— The pecan cigar case-boaror (Coleophora carijaefalkUa): 
Ttxan tree largeJy defoliated by this Insect. 
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extending from Florida 
to tho extreme wcstorn 
border of Texas, and as 
far north as Now Hamp- 
shire. TThcn the buds 
of pecan tre«6 are open- 
ing, or just after they 
have bfgun to unfold, 
tho hibernating lan^so 
becomo, active and at- 
taek thcsm, continuing 
their feeding operations 
on the fohago (fig. 27) 
until about the middl* 
of May (iu Florida), 
when they bceomo full 
grown and transform to 
pupro within the Idrval 
cases (fig. 2<S, i, c) . Tho 
pupa period lasts about 
two weeks, and during 
Juno the moths (fig. 
2S, a) appear in num- 
bers on tho poean. 
Tho eggs arc deposited 
on tho foliage and they 
hatch within a few days. 
Upon hatching, thohirvts feed first as leaf-minera, but later in tho sea- 
son they construct the small eases, in which they feed upon tho leaves 
until a short time before tho 
foliage drops in tho fall. 
The larva; migrate then to 
thfe twigs or larger limbs 
or trimks, whcro they at- 
tach their cases and spend 
the winter. 

CONTK®L llEASUKES. 

If this insect occurs in 
injurious numbers in tho 
spring it can bo controlled 
readily bysprayingthc trees 
with arecnato of lead at the 
rato of 1 pound of the now- „ ™ „. , , .i. t , = 

i 1 i 1 l^'*'- The pscan cigar caso-bottror: u, Moth; Ii, c, larvte in 

dered or 2 pounds of th© . ensea. Enlarged. (Russell.) 




FlO. 27. 



-t ho pecon cigar cnse bearer; Typo or Injury 1 )y larva to 
poean leaflets. 
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piistc fonn to each 50 gallons of wattr, to which should he added 3 
pouiida of slaked slono lime. This speoics, however, riirely ia ubun- 
dant enough in orchards to coll for special troatnieiit. In pecan 
orchards in which spraying is directed iigainst tha more injurious 
jKsets tho pecan cigar eai;o-l>(>arer rarely will bo ii source of trouble, 
liS the larva! of this and tho other species arc killed by tho samo 
tr«atnnint8. 

THE PECAN BUJJ-MOTH.' 

-Tho pccftn bud-moth is a pest of greater or less importance in the 
pecan orchard and nursery. At times it b»eome« so abundant that 
tho damage caused by the larvm feeding upon tho terminal buds 
ef pecan nursery stock entails considerable loss to nurserymen. This 
'mmct evidently occurs throughout tho pecan-growing region, as 
reports of damage have been received from most of the Southern 
States. Besides feeding upon Ihe pecan, it has been recorded doubt- 
fully from various hickories, und doid)tful raoords ftxist of its occurauco 
on Uie black walnut. 

llEUCniPTIKN. 

Tha general color of th« moths is gray, mottle<l with blackish-brown 
patches and streaks, and tho expanse of wings is just a littie more 
than half an inch. The blaekish-brown 
patches on th«for«wings aro arranged in 
a zigzag fashion from, tho base ef each 
wing across its middle to the tip. The 
hindwings ar« without mwrkings and. 
arc dusky gray, with the outer margin 
somewhat darker. The moths are very 
active and aro oftMi found fre<[u»ntiiig 
tho tree trunks, on which they rest 
head downward. Wlicn disturbed tho 
-moth will fly away in a jerky manner for 
a short distaneoand then suddenly wheel 
about to return to the tree trunk that 
it just Iftft. 

The cggs(fig.30)arc small, oval, whitish, 
and iridescent in some lights. AAHicn the 
firs*! MT« in feliago the Kggs aro laid upon 
tho upper surfaco of the loaves, but b*^- 
fore thebuds i)ushferthin thcspringeggs i.-,a.29 -Th..ix.ainb..rt-moih(i-r,„™p." 

often found dtpositod on the twigs. trmbolllana): Pupa mlett, Isrvo at 

When fuU grown the lar^-a (fig. 29, at 
right) is about fivo-cighths of an inch in length. The body, which 
is spa!rs©ly covered with fine hairs, is yellowish green, and throufli 
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its 8emitmisp»ent skin can bo seon t'lie browiiisli coiileiita of tho 
alimwitrtiy osnnl. Tho head and cervical shield, or iicek, aro shiny 

dark brown in color in full-grown larvEC, 
but on very young larva they aro jet 
black, 

Tho pupa (fig. 20, at left) is of tho 
usual light-hro^™ color, Tho size 
varies somewhat, but the length rarely 
is moro than a third of an inch. The 
pupoo usually aro formed in roUcd-up 
leaves or in f ostcd b;i ds, but occasionally 
they can bo found under bark scales 
or at tho wown of the trse, 

SEASONAL HWTORY, 

Tlio number of g(^ncrations a year 
varies somewhat in difforent sec- 
tions. In th« extreme southern \)OV- 
tion of its distribution fivo or six 
occur during tho course of a season. 
Tlio pecan bud-mouth passes tho 
winter in tho adult stage. As soon 
as the buds on the pecan trees begin 
to open, the moths commence to lay 
eggs, which usually aro deposited on 
the branches near tha buds, but after 
tho foliage appears the eggs are laid 
invariably on tho" up])er surface of tho 
loaves, (Fig, 30,) Tho eggs hatch in 
from 3 to 6 days, depending upon tho 
Frn. 30,— Tho pocnn ima-moth: mst^a on tcmpcraturo. Tho larvo) fccd from 21 
poflin leaflet. 29 days, tho average being about 25 

days, Tho pupa stage lasts from 8 to l.S days, but tho avei-ago period 
is about 10 days. The avorago lifo-cyclo period is 40 days — 5 days 
heuig spent in tho egg stago, 25 days as larva, and 10 days as pupa, 

CONTROL MEASUdEB, 

Ordinarily this bud-moth does nut occur in sufficient numbers to 
ho ranked as a serious post of tho pecan. In bearing pecan orchards 
it is rart^ly troublesome, but during some seasons it is rospousiblo 
for considerable damago to the pecwi nursery trees. This sj>eci« 
is primarily a bud feeder, and in attacking tho terminal buds on tho 
young trees it causes a stunted growth as wcU as cxcoasive branching. 
This foat\iro is especially objcctionablo from the nurseryman's point 
of view, sinco tho pecan nursery stock is sold according to its height. 
It has been obsorvod that nursery trees grooving vigorously usually 
open and unfold their terminal buds so rapidly that the larv»D 
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apparently do not hfivo sufficiont timp to inflict serious damage. 
It has 1)0011 obaorved, further, that the larvoe food on tho foliage 
(ftg. 31) if compelled to do so by the rapid growth of the tree, and 
under theso conditions they will eat tho outer parts of tho loaves. 
During dry seasons, ospecially in tho spring of the year, pcean 
iS«*»*ry stock grows vory slowly and is seriously injured by larv'ie 
of tho bud moth. As a nursery practice it is strongly recommended 
that the trees he kept in 
a vigorous growing con- 
dition hy thorough culti- 
vation and fertilization. 
Spraying with arscnicals 
during tho spring just as 
tho buds arc opening will 
help materially to hold 
this post in check, but this 
troatmont is not advisod 
unless the infttetation is 
very serious. Observa- 
tions would indicate that 
the pecfin hud-moth n^ver 
does sufheiont damago in 
bearing orchards to war- 
rant special spraying. 

THE FALL WBBWORM.i 

Perhaps the commonest 
insect coming under tho 
observation of pecan 
growers is tho so-called 
fall wobworm, which con- 
structs unsightly nests or 
webs over tho twigs and 

e T rrvL 1 f™- 31- — Tlw pecan bud. meth: I^rvol Injury to psenii foliiwe. 

fohago. Theso webs are > j i- 

more abundant (Juring tho late summer and fall, but since this insect 
has, two generations in tho South, tho wobs are to bo found on pecan 
tr«« as early asilay. Trees defoliated in late summer frequently de- 
velop leaves and flowers to tho detrimontof the crop tho following year. 

Tho moths (fig. 32), which usually are puro white hut sometimes 
have black or brown spots on th« fore wings, emerge in tho spring, 
during April and llay. Tho eggs aro deposited in masses on tho leaves, 
are greenish white in color, and hatch in about a week (fig. 32). The 
larva! aro gregarious, and each colony forms a web in which all the 
caterpillars food, eating tlie upper and lower surfaces of tho leaves. 
When they need additional loaves for food thoy enlarge tho web (fig. 
33), which sometimes boconios vory largo and conspicuous. 

1 Hyphantria ctt^ea Drury. 
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Tilo full-gro'WTv larva! (fig. 34) usually rnoasure an inch in length 
and arc covered with long whito and black hairs arising from numer- 
ous tubercles. On reaching maturity they leave their webs and 
trSAsform to bro^vn pupro in flimsy, hairy cocoons beneath rubbish 
on'*thc ground, under the scales of hark, or just under the surfaco of 
loose soil. The earliest date for the emergcnco of moths of the second 
brood is Juno 20, but most of the moths of this generation do not 
appear until later. Tho second-brood larvss have been found dtsert- 
ing their webs during tho latter part of September, all through Octo- 
ber, find occasionally as late as the first week in November, for tho 

purpose of pupation. Tins 

insect passes the winter as 
pupjo, and moths appear tho 
following year, during April 
and May. 

CONTROL MBASUUES. 

Alt webs containing cater- 
pillars that can bo reached 
conveniently should bo re- 
moved and tho larva) de- 
stroyed. Sometimes burning 
tho wobs on tho trees will bo 
found practicable, but it 
should bo done carefully, so 
that much of tho foliage will 
not bo scorched. A long- 
handled tree prunor can often 
bo used to advantage in re- 
moving the webs that are 
well up in tho trees. ^Vhcn 
thef all webworm is extremely 
abundant, as is tho case in 
some years, the foregoing 
measures can bo cfToctivo to a limited degree only. Pecan orchards 
sprayed for th« pecaii le*f ciCio-bearcr will sufTor no material damage 
from this insect, as tho samo treatment will destroy thss© cftt«r- 
pillsrs as well as several other loaf feeders. 

THE WALNUT CATERPILLAR.' 

In tho South brunches of large pecan treoB often are defohatod 
by colonics of a caterpillar which when full gro^vn is black, with 
long whitish hairs, and nearly 2 inches in length. This is tho so- 
calbd walnut, or pecan, caterpillar. When young it is brownish, 
with white stripes and som«what raoro hairy than tho matured 




Flo. 32.- 



-'^m tell webworm (Hi/pltantrh tmtii): 
and egg mass. Enlarged. 



Moth 



• Dalma i«**pfrri«M 0, & R, 
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Ifirvfi. Tho IftrviB upon hatching from cgga, which arc deposited in 
masses (fig. 85) on tho undorsido of tho leaves, feed at first only on 
tho undorsido of tho loaflots, but Jator they dovpur tho cntiro foliage 
cxcspt tho at»ms »nd potiolce. Small pecan trees, especially nur- 
sary stock, somotimea aro defoliated complotely, and it is not uncom- 
mon to see largo branehca on boariug trees stripped of their foliage. 
Tlie larviB f»6d in colonies (fig. 36), and in molting tho larger 
caterpillars invariably Icavo their focding placo and crawl to tho 
trunk or larger limbs, whoro in a mass they shed their slcina, whie]i 
may adhere to tho bark for sov«rftl woeks or l«ngcr. After molting 
they ascend tlio tree to continue their feeding depredations, and 
when fully gro\vTi crawl down tlio trunk and immediately enter the 

soil to a depth of a 
few inches. Here, 
in a day or two, pu- 
pation takes place. 

■ In tho North" this 
insect has only one 
generation yearly, 
but ovidently at 
least two genera- 
tions oe<»ur in tlio 
South. 

According to Bu- 
reau of Entomology 
records the moths 
(sco fig. 37) develop- 
ing from ovorwin- 
teriiig puptB emerge 
from April 15 to 
-Tnly 15, and shortly after emergeneo egg laying takes placo on tho 
undorsido of tho loaflots. Tho eggs, wliich aro laid in masses usually 
miinberingfrom about 100 to 150 each, hatch in a littlo less than a 
week and tho larvto feed for 25 days or longer bcfor* completing th»ir 
growth. Tho caterpillars enter tho soil to transform to bro™pupai, 
in which stato thoy remain about IS days for tho summer generation. 
In tho case of tho fall genoration the winter is passed as pupse (fig. 
38) in tho ground and tho motlis do not cmcrgo until tho following 
spring or early summer. Tho second-brood larvto enter tho soil 
from tho middle of Septambur until tho laet week in October. 

CONTROL MEABURKS. 

Wlienevcr tho egg masBoe or lolonies of the caterpiUars are dis- 
covered thoy should bo dostroyijd promptly. Growors often may 
discover the larger larvio massed on th,o treo trunks in tho act of 
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moltiivj;, and thcso should 
bo destroyed by erusliing or 
some other sxiitablo means. 
Poean orchards sprayod 
%vith arsonieals mil rarely 
suffer serious damage by 
this ins#ct. 

STHE HICKOKY PHYLLOXB«A.i 

Pfecan g r o w 0 r s are 
alarmed oeeasioiially by 
tho prcseneo of tumor-like 
swellings or galls (fig. 39) 
which sometimes occur on 
tho leavfts, leafstalks, and 
succulent shoots. Thcso 
galls art caused by tho at- 
taelcs of an insect and arc 
in no way to bo aseoeiated 
%vith a diseaso organism, as 
se«ms to be a moro or less 
proT-alcnt n otion among pe- 
can growers. An examina- 
tion of one of tho newly 
matured galls will reveal 
tho ti'uo culprit in both 
winged and wingless or im- 
maturo forms. 'Beforo tho 




Fio. 3C. — The walnut oatucplllar; Colony oUarvie on pooan. 



maturity of tho inhabitants 
tho gall is closed, but by tho timo tho inmates havo acquired \vinga. 
it eraclvs open, allowing tho fuUy developed migrants or aphids to 
escape, and is left for tho younger individuals. 

The formation of galb is moro pronounced during tho oarly spring 

than at any other time, al- 
though galls maybe found on 
the trees diu-ing tho greater 
part of the gro%ving season. 
Both tho seedling and im- 
proved varieties of pecan 
arc subjoetcd to tho attacks 
of thcBo aphids, but it ap- 
pears that injury is much 
more prevalent to tho seed- 
lings. It is not uncommon 

Fio. 37.— The walnut catcrplUnr; Adult, or moth, ffllghtly i PftyHowa iwriWMotriij Fltoh, *md gther 
enJnrpPf). specJas. 
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to find s&edling nuracry stock covered with galls, but budded or grafted 
pecan trees growing adjacent may, and usually do, escape injury. 

Certain pecan trees in orchards are exceptionally subject to attacks 
-by this insect, while troos gromng immediately adjacent to the affected 
ones are not attacked and mature their full crop of nuts. Judging 
frora the past behavior of tho hickory phylloxera, it does not appoar 
that this insect will be a very soiioua di awback to commercial pro- 
duction of improved varieties of the pecan under orchard conditions. 
This aphid attacks -certain species of liickory as well as the pocan. 



CONTROL MEASUnES. 

Under ordinary circumstances pecan trees slightly infested by this 
insect will hardly demand special remedial measures. Like many 
other insects, this species is subject to groat fluc- 
tuation in numbers, and the amount of damage 
therefore will vary considerably from year to 
year. This variation in abundance is due to the 
fact that the insect is held more or less com- 
pletely in chock by natural onomiea. 

So far as present knowledge of this insect goes, 
no very satisfactory method ef control can be 
employed during tho growing season on trees that 
are so badly affected that tho nut crop is seri- 
ously interfered with. It has been recommended 
^^^B that as many as possible of tho badly affected 

^^^B leaves and shoots bo'chpped off by moans of a 

- 12-foot prunor before the galls open, and thou 

burned immediately; but this treatment -will 
hardly prove feasible for largo trees. Perhaps 
tho insect could bo destroyed while in tho egg 
stage, during the dormant season, by spraying 
with Bme-sulphur solution, kerosene emulsion, 
or misciblo oU; but so far no actual werk,jiong tliis hne hus h&m 
■undertaken. 

If certain varieties of pecans show au exceptional susceptibility to 
infestation year after year, top-working such troos with resistant 
sorts doubtless would prove a practicable means of avoiding injury 
by this species. 

THE LnTLE HICKGRV APmD.i 

Often during the course of tho season, especially in tho spring and 
autumn, pecan foliage is seen to bo infeetcd by a littlo lemon-yellow 
apliid or plant-louse. This insect is commonly called tho little 
hickory aphid, because it was first discovered feeding upon tho hickory 
and because of its smtR size. Beeides f«eding Tjpon th« hiettry 




Fra. as.— The walnut, caUrt- 
plllor; Pupa. Somewhat 
enlarged. 
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and pocaii, it luis boon roportod infesting tlie California black walnut ' 
and hybrids dorivod from this troo. 

About tlio time tlio buds on pocau aro opening, tlio eggs of tliis 
apliid bogin to hatch. Later tho mature insects luigrato to the 
unfolding foUngo, upon which they food by mucking tho jiiico from 
tho plant. They continue 
their feeding operations 
tlirougliout tho growing 
season, or until tho tre«8 
shod thoir loaves. 
Throughout tho spring 
and summer tho non- 
sexual forms give birth to 
living young, but in tho 
autumn (Scptembor and 
October) tho sexual forms 
make their appearance 
on the trees and after 
mating the females deposit 
eggs on tlio twigs. These 
do not hatch until the fol- 
lowing spring. 

Fortunately this insect 
does so little damage to 
pecan foliage that no 
special remedial luoasuros 
aro required. Its many 
natural enemies help much 
in keeping it in chock. A 
significant feature about 
tho infestation by this 
aphis is the abundance of 

'•honoydow" excreted up- p,n. »,-Tl<BliiHrery pliyllosrruC/'Airffmcrasi).): Galls 

on the fohago. Usually oudwbh. 
leaves covered by the sticky excrotions support tho giowtl) of a black 
fungus wliich makes tho foliage look unsightly and perhaps intorforos 
to some extent with the prop«r lOBpiratory action of the plant. 

INSECTS INJUKING THK TRUNK AND nRANCHBS. 

•'WHITE ANTS," OR TERMITES." 

Pecan trees, as well as other kinds of plants, occasionally are 
injured and sometimes kilkd by ftttacks of tlie so-c«Urv1 wliit» 

1 Jvglanii caUfornlca. 

' Lcucoterma fiavipa KoUar is Uio most widespread and abundant »p«clcs at tiTmlto In tlio Efistcra 
Stales. 
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ants, or tormitos. Pocan growora in cortahi soctiona aro familiar 
with tlioso posts iindor tho nainn "'wood lico," tho insects being so 
named ■b»c«**S thoy ofton mine largo gallori(H in dtmd wood and 
foundation timbow. On account of thoir undorgro'und habits and 
mothod of attack, tormitos nsuiilly ascapo dotoction until serious 
daraa^o lia:^ boon dcnio, and are dostroyod with groat difRcnlty. 
Tbo reports of injury to pncaii troos have boon confinod for tho most 
part to seedlings 1 or 2 yoai-s old growing on recently cloarod 
land. Sometimes young budded and grafted pocan tvam aro in- 
jured or killed by termite attacks, hut in most if not all cases tho 
orchards wore sot out on now land contninhig an abundance of dead 
wood and bnmus. 

As is tho case with true ants, tonnit<!S live in colonics, and because 
of thoir similarity to ants in appoarnnco and habits tho name "white 
ants" \\m come into more or Isss common usage. Termites only 
occasionally attack living trees, thoir principal and niost serious 
damage boiTig done to foundation timbers nm] woodwork of build- 
ings. In cut -4)yor ■ woodlands they often ars provident under tho 
bark of dead l«jgs or beneath the fragraoTits of wood lying on tho 
ground. On small scodHng troos from 1 to 2 years old tho taproot 
fr«quoutly is hollo\»f«d xmt-il little more than a shell of bark rftmains. 
(I'^ig. 40.) Tomiitos usually gain entrance to tbo trees below ground, 
but their gallonew may oxtetul for an incll or so. above tbo soil inside 
tbo heartwood. A]i])arentJy they attack grafted trooe at tho point 
whore th« graft liaa not h»al«d over smoothly with the soedling 
stock. 

Tl\« affftctod tr«» as a ndo do not show any indication of injury 
until thoy aro damaged boy(md remedy, an<l then thty di* very 
qntdJy, as is sho^^^l by tho sudden wilting of tho loaves. 

CONTROI, iinAStrnES. 

Because of the underground habits of tormitos it is difiicult to 
apply ft dirsct remedy to affected trees. Stnco thoy live in colomss 
an<l thoir n<vsts nsinilly are in tbo groun<l somowhero near tho aiToctod 
trees, it is important not only to kill the tonnttos within the trees, 
but also to locate and dosti-oy tho inhabit«nt8 of th« noste, in ordw 
that permanent results may bo obtaijiod. Nestg perhaps can be 
destroyed host by ])ouring carbon disulphid into thom and then 
immediately packing tho sell aroimd tlio nost. Thk is a volatile 
liquid, and the gas, being heavier than air, vnW penetrate all 
rocossos of tbo nost and cause tho destruction of tho tonnitcs. 
Sinc« carbon-dtaidpbi<l troatnient is somewhat dang«roua to plant 
life, care should bo. employed not to use very large dosages 
aroutul tho trees. Sprinkliiig of tobacco dust in tho nests atid 
arouml the wote of affected tro«H has been reported to give 
good results, but t4i« witor ndver has soon this ti-oatniont 
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in prftcticfij and therefore can not recommend its uso with any 
dogTOo of certainty as to its effectiveness , 

Tho injury to pecan nursery stock will be most serious en recently 
cWrod land \vhei*o decaying wood is abundant, m tormitos show a 
decided proforenco for such wood as a hrcoduig place. Now land to 
bo planted to nurseries should have all dead wood removed from tho 
soU, and the grtowing of two or 
three farm crops on the land is 
advisable before planting tho 
3o«dling nuts for' tho ultimate 
propagation of budded and 
grafted trees. As a nursery prac- 
tice, for tho prevention of attack 
by this insect, it is urged strongly 
that recontly cleared land be 
Kvoidod. The s*imo advice hoMs 
true in case a young pecan or- 
chard is to bo set out, as pre- 
vention is A far more reliable 
method of fighting the pest than 
is tho uso of any direct remedy. 

THE OAK OR iUCKORY COSSlD.i 

The oak or hickory cossid in 
its larval state inhabits the 
trunks or larger branches of pe- 
can, hickory, and oiilts, in which 
it bores or tunnels in the hard 
wood, making gaUcrics seroi-al 
inches in length. Tho work of 
tho laivft is detected rather 
readily by the castings of wood 
that are distributed at the base 
of tho trco trunks. A carofid 
search of the affected trees will 
reveal tho hole from which these 
castings aro j)ushcd out by the 
larva, in order that its larval 
gallery may ho kept clear. When 
the' larva is full grown, it con- 
siderably enlarges this hole, ivhicli is more or less oval in shape, and 
then transforms to pupa. Just before the adult insect is ready to 
cmoi-ge, tho pupa wriggles its way to the mouth of its gallery, and 
upon the issuance of the moth the pupal case is left protruding a 
little from the exit hole. 




Fig. 40.— Tho white ant (Leucolermes flavipef): 
Injury to roots of pecan mirscry stoct. 



1 CoMula rtiagni/im Strockor. 
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FjG. 41.^ThQ onk or hickory cossid ( Cossula magnh 
fica). .Adult, Of moth. Very slightly enlarged. 



The moth. (fig. 41) gonarally is gray, mottled with bro-wn and 
black blotches, and has an expanse of wings of about one and thrco- 
fourths inches. Each forewing has a Ifffge, light brown patch, sprin- 
kled at the end mth dark-broAvn 
streaks. The hind wings arc 
darker gray than th* fortwings 
and arc without any markings. 
Tho head is brown, the thorax 
light gray, pepp^ed with faint 
dark spots, and the abdomen 
brownish gray. 

Tho full-grown larva (fig. 42) 
is about 1^ inches in length. Tho 
body is pinkish in general color 
and covered sparsely with short 
fine hail's which arise from the numerous tubercles. The head, cervi- 
cal shield, or ucck, and plates on the hind end of tho body are shiny 
dark brown. 

The pupa, to which the larva transforms upon attaining full 
growth, is generally brown, except tho anterior part, which is black- 
ish. On its head is a sharp projection which is of 
assistance to tho pupa in pushing its way out of the 
larval burrow preparatory to tho emergence of tho 
adult moth. 

SEASONAL HISTORY AND HABITS. 

The complete life cycle of this insect is not known, 
but it probably occupies only one year in tho extreme 
South, and longer in its northern distribution. Tho 
moths emerge usually during May and June, and lay 
their eggs shortly after their appearance. Tho larvro 
upon hatching first attack small twigs, in which thoy 
tunnel out the center or pithy weed. (Fig. 43.) When 
the larva has grown too largo for tho small twig upon 
which it has been feeding, it crawls out and enters a 
larger limb. By tho early f idl tho larva? will bo found 
attacking tho tree trunks or very large lower branches, 
in which they boro into tho hard wood and make 
th«r galleries parallel with tho grain. At this time 
and during the spring months the grower can detect 
piles of pellets ef frass or castings at the base ef ' tho trees,- and this 
is a very good way to locate the insect in pecan orchards. Tho 
transformation to pupa takes place within tho larval gallery during 
April or May. By means of the sharp teethlike protubcraneo on 




Pig. 42.— The oak or 
btckorycDssld: hat' 
vo. Enlarged. 
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tho head cud the pupa VTigglos along the tunnel to the exit hole, 
after %vhich tho skin splits ojicii and tho moth emerges. 



CONTUOfi MKABUIIES. 



All that can bo done to control this insect in i)eoan orchards is 
to locate tho larger linibs and tro« trunks attacked, and destroy Uio 
larvtc by injecting small quantities of carbon disulpliid -iiito tho 
holes, which should bo stopped up iin- 
m«di«teiy after trsatintnt by in»(niB of 
putty, grafting wax, ■w>ood#n p»gs, or 
inoist clay. 

THE KLAT-IIEADB) APPLK-TKKE llORES.l 

T]io fliit-li«ided nppkvtreo borer' has 
been kno%vii long as a more or loss serious 
post of certain fruit trees, such as tho 
apple, quiuco, ]ioar, peach, and apricot, 
and among its food plants are to bo in- 
cluded several shado and forost trees. 
During tlio last few y«irs this insect 
has boon recognized in many sections 
of tho pocan-growing belt as a serious 
enemy of pecan trees gro%\ii tmdcr or- 
chard conditions, and in innumcrablo 
casos its larvaj have girdlod and killed 
you3ig trees. Its injuries aro for tho 
most part restricted to nowly trans- 
planted nursery troos and to troos that 
suffer from micongoiial soil or droughts, 
0 r are <lamagcd by " bi^rki ng " wi tl i pu Iti- 
vating implements. Pecan trees that 
h&vm betn afTscted by ivintei* injury 
are very suscoptiblo to tho attacks of 
this borer. It is well kno-wii that 
pecan nursery stock dcres not stand transplanting so well as tlo many 
orchard fruit trees, as, for instaiico, tho applo or poach, and perhaps 
this is because so mucli of tho taproot is cut off in removing tho 
triiRifiw) tho nursery row. For tho first' yftar or two transplanted 
pecan nursery trees mak little growth and do littlo more than ostab- 
hsh themselves, oven wlion tho planting is done at what is considoreil 
tho bast time and with tho utmost care. If tho spring and sunnner 
followiiig tho sotting out of tho yomig troos aro deficient iu raiufiill, 
tho troos may bo more or loss seriously attacked by flat-headod 
borers, th« booties seem to prefer to lay their oggs u]mn w«akoJied 
or dovitdlizwt trees. 




KiQ. 43. — Tlio oak or lilckory cossid : Larval 
bnrrow In pcean ivlg. EntorAtd. 



' ChTyt!ibotl>rtt/cf>wmlti Fah, 
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DESCHIPTION. 



The bsotk, as roproaentod in figur« 44, is oval and flattouod qnd 
about ono-half inch in .lougtli, but tbo size is somowhat variablo, 

Tho oiitonnoo, or "foclorg," arc short 
and toothlike, tho oyos rathor largo, 
and each log of tho first pair is armed 
in front with a conspicutnis tooth, 
TIio upper surfiico has a bro^vnish 
metftlliG liistor, tbo colo"r of thu un- 
d»rsid« m coppwry braiz*, and tho 





y\a. *6.— Tlio fl!it-l»B(l(^il appic-twe boicr. Larva 
in Its burrow. Enlarged. 



FiQ. 44,— Tho ilal-hpaded oppl(v-(rpo borer (Cliru- 
.tetafArh/cinsrsfa): I'KHitbeotlo. Enlarged. 

part of tho l)ody untlomoatli thr 
wing covei-s is bright motallic groen- 
ish bluo, Tli« mar^dugs on the back^ 
or wiiig covers, ara ■vvtll abown in 
tbo illustration. 

Tho larva (fig, 45) whon full grown is about an inch long, without 
logs, and yollowisli wliito. Tho second thoracic segmont is much 
broadonod and comproasod, giving tbo larva tho appearance of having 
a largo flattouod head, Tlio larvso within tboir gallorios always assume 

a curved position, somewhat as is shown 
in tho figure. 

Tho pupa (fig. 4fi) is also ysllowish 
white, somewhat more yollow than tbo 
larvii, and it sliows tho nndovolopod ap- 
pondagoa and structures of tbo adult 
bootlo. 

SEASONAT. IIISTOUY AND HABIT.1. 

The bactlos are to bo found in pecan 
orchards fi'om March to Novcnvbor, but 
they are espocinUy abundant at two 
Fia. «.-.The fl*t.Moad«i oppio-troo periods, uamoly, during May and 

borer: Piipa, vent »I and cloranl views. ' ' 

KnifWEed. from th» middlo of Augu«t until mid- 
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Scptombor. The booties deposit 
their eggs in cracks or undor bark 
scales upon the trunk or larger 
limbs, Tho young larva upon 
hatching gnaws through tho bark 
and begins to feed upon tho sap- 
wood inunodiatcly 'beneath, mak- 
ing a more or less iiTogular gallery 
packed with sawdust castings, tho 
gallery usually -being evident 
through tho bark. Some galleries 
have a vsry tortuous or spiral 
courso (fig. 47), and because of this 
the afrecte<l trees are often girdled. 
If tha trees are able to maintain 
eonsidorablo tali ty in spite of the 
attacks, tho larvai do not enter the 
sapwood to transform to pup[B, as 
they do in (load and dying trees, 
but transformation to pupa takes 
place iramodifttftly under tho bark, 
a slight excavation being mado in 
tho sapwood. One year is ro- 
qinrcd for the complete develop- 
ment from ogg to adult. Because 
of tho difforont sizes of larvio that 
may bo found in tre<sa at almost 
any season of tho year, many grow- 
ers bcliovo that tho insect has more 
than one brood. This, however, 
is to be explained by tho great 
variation in rate of growth of tho 
larvro And tlie conssquont vAria- 
tion in time of emergence of the 
beetles, this emergence taking 
place any titno from M«igfe"^fil 
•»rly autumn. 




1 



FiQ. 47.— Tho nat-hearlsd npplo-tino borer: I-ar- 
val burrow In trunk of yonng pecan trte. 



After borers havo gamed entrance to tho trees nothing better can 
be do no than to examine tho trees carefully and remove the larvae with 
a knife. The point of infestation on the tnink or limb usually can bo 
detected by tho discoloration and depression of tho bark, which some- 
times cracks open. In b adly infested orchards tho trees should bo ex- 
amined at least twico a year, and perhaps a third time would be advan- 
tageous. In cutting out "wOrms" great care should bo taken not to 
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cause any uniiocossury injury to the troos, and tlio places from wliicli 
tho borers have boon romov«d should bo paintad vith whito lead or 
some good tree paint. 

Cortain washes have heon used with some little success for protec- 
tion against this insect in apple orchards, but it is believed that tliis 
means of fighting tho borer on pecan is impracticable. Sinco tho 
beetles are to bo found in pecan orchards from March until November, 
several applications of tho wash would be required and the cost for 
'the treatment would be excossivo. 

In pocan orchards the use of trap logs mado from newly cut 
branches of any favorite host plant, hi order to attract the adult 
beetles for egg deposition, may be found practicable, for it is well 
'known that this insect prefers dead or dying wood to living trees. 
Perhaps oajc would be "the best and most available wood to bo had 
for these logs, but hickory or pecan would servo the same purpose, 
as the borer breeds abundantly in all of them. Those trap logs, from 
4 to 6 foot in length and from H to 4 inches in diameter, should be 
placed a.t intervals of 100 feet or loss during tho l*to winter or very 
early spring. After these, logs have bcon loft in tho orchard for ono. 
season tlioy should be burnod the following winter. The writer 
has captured hundreds of beetles on peean and oak logs that wore 
siuoarod with a viscous substance and placed in pccau orchards. 
This plan has not been tested on a largo scale, but it promises to bo of 
value, espocially in badly mfosted orchards that liavo been neglected 
for some time and are adjacent to extensive woodlands. 

Careful cultural motliods are urged strongly as a measure of pro- 
tection. All dead and dying trees and all pruned limbs or branches 
should bo removied promptly and burned, for such wood affords an 
ideal breeding place for tho borer and is therefore a menaco to the 
orchard. The keeping of pocan wood about the orchard for future 
use as fuel or for other purposes is a bad orchard practice and can 
not bo condemned too strongly. In several instances the writer 
has found largo numbers of "flat-hoadod borers in limbs and branchts 
of pecan stored for firewood. In tho transplanting of nursery stock 
to tho orchard, every care should be taken to have tho troos sot out 
under tho host conditions; and, judging from observations, early 
planting, say, in Docombor and January, and not later tlian Febru- 
ary, is to bo recommended, so that tho trees will got tho benefit of 
tho winter rains. As a measure of protection it is also essential 
that young troos bo kept in a vigorous growing condition by frequent 
cultivation and tho planting of tree rows to some suitable legumin- 
ous crop. Tho use of fortiUzws alae "Sfffl help the trees to withstand 
attack by this species as woU as by other wood-boring insects. It 
is important to remember that thrifty trees are loss liable to attack 
-than sickly or stunted onos and injury is best avoided by th* maiu- 
tonanco of trees in a -vigorous condition of growth. 



IMPOIITANT PffiCASr IJfSBCTS A^D TMEIR COXTl*OL. 
TME UED-SUOULDKItED SHOT-IIOLE llOKER.i 

Tho n)d-sliouldora<l shot-liolo boror infests dead or djniig pecan 
limbs, into which it bores for a considerable depth, 'ilio borings or 
frasB of tho larvno are verj' fine and sawdust-liko in appearance, and 
are firinly packed or compre«3f d -within tho galleries, which inin with 
tho grain of tho wood. Upon attaining full growth tho larvie pupato 
some tirao during tho fall or s^mng, and tho be(^tlos omorgo during 
tho spring months. Booties are sometimes found during the ottrly 
winter in tho larval gallories, in which they remain until wai-m 
weather begins. TJio booties inTwiably jnak* l\mt way out at right 
angles to tho lamil gallories, 
and omorgo through circular 
holee in tho bark^ as is sho^\^l 
in figure 48. 

According' to Mr. C. A. Rood, 
Nut Culturist in th« Bureau of 
Plant Industry, trees so se- 
verely cut back for top working 
or othftr purposes that tho trunk 
becomes saturated with sap 
and tho sap cells ruptured are 
fairly certain to become in- 
fested with shot-hole borei-s. It 
has boon observed by some that 
net infrequently tho borers are 
charged with being responsible 
for the unhealthy and appar- 
ently diseased condition of tho 
tree, whereas actually tho diseased condition of tiie trunk is rsspon- 
siblo for the presence of tho insects. 

Tho beetle is black and has small punctures over tho greater ]iart 
of its body. Tho wing covers at the baso or shoulder are reddish 
and at tho tip or posterior end they are obliquely cut off, tho edge 
of th» cut bsing arm»d with tlireo conspicuous t«oth, 

CONTROL MEASURES. 

Since tho insect attacks, as a rule, only dead or dying pecan wood, 
it is not to bo considcrod a serious pest. Occasionally it attacks 
rather healthy trees, but it never cnusfts any serious damage to them, 
since tho larvro can not subsist on wood containing a good flow of 
sap. As a protection against this insect-, as well as against tho more 
injurious wood-boring species, all dead trees and prunings should 
bo removed from tho orchard promptly a]]d burned. Moreover, tho 
trees should bb kept in vigorous growing condition by practicing 
good orchard mftnagoniont. 




FiQ. ^S.— Tho rcd-ehouldcrod Eliot-holo borir ([Sinoiy* 
Ion] Xylotilopt batilatti): Kxlt holes of odult beetles 
111 pctan Umh. 
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THE IIGLTRD CHION.> 



Tlio lioltod cliion, in its larval stato, attacks tlio pocan and liiokorios 
as well 03 otlior troos, fomiing long goUcrios in tho trunk or Umhs of 

woakoiiod or dmnd troas. Tho gal- 
leries (fig. 49) arc oxcavatcd to a 
oonaideralilo doptli in the heart- 
wood, in which thoy run in tho same 
diroction as tho grain. Tho larva 
is a yellowish white, round-headed 
borer, with brown head and black 
jaws. Upon attaining its full de- 
velopment it changes to a pupa 
within its gailery and the adult 
beetle in emerging cuts a lai^o 
circidar exit hole through tho bark 
(%. 50). Tho beetloe make thfeir 
appearance any tLmo from March 
to Scptombor, aa has been deter- 
mined from rearing records. 

Tho size of tho booties varies, tho 
length being from two-thii'ds to a 
little more than an inch, and in 
the males tho antennas, or foclors, 
nro more than twice the length of 
tho body. Tlie obloris light broTSTi, 
usually ^v•itll a snort, oblique, dull 
band near the base of each wing 
cover, but in some specimens the 
bands are absent. Each "wing cover 
boars two slondor, oonspicuous 
spjnes Kt ite tip, and on each aide 
ef tho thorax is a short, prominent 
spine. (See figs. SI and 32.) 

CONTROL MEASURES. 

About aU that is ncoeeswy to 

FlO. 4fl.-Tli() hclteilchion ^ChSmetneluiy. Larval proVont iniurV tO thO peOftU Orchartl 
gaJkrica on pecan limb. i ,i • i • , i ■ 

from tins post is to remove tlymg 
trees or dead wood promptly and destroy the some by bnnung, m it 
is wolllmomi that this spocigs piitfers to br#td in such matsrial. 

TftE mC.KOHV TWIO-GXHDLE*.> 

Tho hickory twig-girdlor is moro or lose familiar to all pecan growers 
and is an insect that k frequently tlio subject of iiiquiry. This, spo- 




1 OMert rf nciii* Drury. 



> OneUera eHif ulalut Say. 
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rio. 52.— The be4t«i chlon: Adult mah) bcotlo. EntoBed. 



44 



yARMEies' BULLETIN Sfi. 



cics is accountable for the wholesale cutting off or pruning of pecan 
t-ttdgs, this injury being often conspicuous during tho late stimmor and 
early fall. This beetle is found over a Avido rango of territory, occur- 
ring in most of tho Eastern, Central, and Southern States, but in its 
more northern distribution tho extent of its depredations is hot very 
gr«at. In the pecan-growing sections of the South it ranks as a first- 
class pest because of the excessive severing of branches from jiecan or- 
chard and nursery trees by tho adult beetles. Besides attacking the 
pocan, this species has been reported as damaging tho hickory, persim- 
mon, oak, walnut, elm, 
maple, locust, linden, 
and varibus pome and 
stone fruits, including 
tho apple, pear, quince, 
cherry, peach, and plum, • 
as well us orango trees 
and rosebushes. In the 
South, however, it seems 
to confmo its attacks, for 
tho most part, to the 
pecan, hickory, and per- 
simmon. 

When tho beetles oc- 
cur in abundance thoy 
aro capable ef doing 
much damage by sever- 
ing brandies for tho pur- 
pose of egg-laying. It is 
not micommoii to sco tho 
ground under jiocan or 
hickory k-oes literally 
covered with twigs that 
have been cut off by tho 

Fia.83.— Tl)Ohickorylwlg-girdler(Oncidfrfjrins«Ii»(uj):nunGhc3 bodtloS, and twjgS often 

ofcut-oirtwiEsciughtinbniDchcsofhicfcoryt™. accumulate in the tree 

tops in conspicuous bimches (fig. 53). By tho severance of tho tips 
of the branches the fruiting area of th« tree is greatly lessened or re- 
duced and the nut crop indirectly affected fer tho followuig year, and 
perhaps for a longer period. This typo of injury, besides affecting 
the nut production, caus«s tho development of many offshoots, which 
destroy io some extent tho Bjmametry of tho tree. Pocan nurseries 
growing adjacent to a badly infested torritoiy often suffer great loss 
from the girdling ef tho terminal branches of tho nursflry treos. 

DESCRIPTION, SEASONAL UIHTOKY, AND HABITS. 

The beetles (fig. 54; fig. 55, a) rango in length from one-half to 
.five-eighths of an inch, the female being larger and more robust than 
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iko malo. They havo long an- 
tcnnto or foclors; those of tho 
males arc considerably longer 
than tho hody, but thoso of the 
fcranle are only a triflo longer 
than tho body. Tho body is 
subeylindrieal, nnd tho general 
eolor is grayish bro™, there be- 
ing a rather broad ashy band or 
belt oxtcndingovor tho middle of 
the wng covers. Tlio thorax is 
about the samo eolor as the ashy 
band, but the head is moro or less 
reddish. Upon close inspection 
it will be observed that thc^viJlg 
eoTtrs are ornamented with 
many yellomsh or straw-eolorcd 
spots. 
The emra 




Fio.M.— Tho hickory twlB-girdter. Adult, or beetle, 
liolftrgsa. 




Fio. 53.— Tho hickory ttt-Jg- 
gJrdlor; a, Decile; b, larval 
mlDC3 la hark aa<l outer 
wood; e, girdling work ol 
atlult. (Webb.) 



3, which aro always deposited in tho 
severed branches, aro white, elongate oval in 
shape, and about ono-tenth of an inch in length. 

Tho beetles, which begin to mako their apptMir- 
aiico in poean orchards by tho lopt of August or 
early in September, havo very interesting habits. 
It is oiJy tho fcmalo of tho species that cuts off 
tho tmgs, but both sexes feed more or loss upon 
tho tender bark and wood of tho tips of tho 
branches. Tho braiiehes apparently aro severed 
by the female in order that congenial conditions 
mayboprovided forthodovelopmcntof the larviu, 
•wliich aro unable to subsist on wood containing 
sap, as has boon detcrmiucd definitely by field 
observations. It has boon observed that Uio 
female in girdling doos not mako a eompleto cir- 
cle at oneo, but cuts section by section until tho 
entire twig has been girdled. Tlio girdling ex- 
tends through tho bark and well into tho wood, 
leaving only a narrow portion of tho hoartwood 
untouched. (Soo fig. 55, c.) Usually tho weight 
'of tho branch, vnih. tho assistance of th» wind, 
causes it to bend down or break off. 

Tho-eggs'aro laid during or after tho cutting 
proeoBs, but never bff or« the bwtlo has cut at 
least one section. They aro inserted singly be- 
neath the bark, or slightly into th© wood, near a 
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Pio. TliB hlfkory twlg-clrrtttir: Pup* fct 
Mt, \nTv»ttt right. Enlarged. 

ar© to li® found occftsionally iu offshoots. 
After tho insertion of tho esrf's in tho twig: 
tho punctiiro is soalod with a shiny, 
gummy subHtaue©, and tho hsetlo thon 
scars tho twig for a short distanco below 
tho egg jnincturo. Tho number of oggs 
per twigjnayrangofrom3 to40,althougU 
occasionally a severed brancli mthoufc 
any eggs is fonnd. Tho egg stago lasts 
aboivt throe weeks. 

TholarviD (fig. 50, at right), wliich aro 
whitish, logloaa grubs, makehttlo growth 
diiringthofaU or winter months, hut with' 
tho advent of warm woatherin thespring 
they grow very r api dly . In making thci r 
tunnels in the twig (fig. 55, 1; fig. 57) they 
AvorkusuaUy toward thosovorod ond and 
feed only on tho woody fibers, leaving tlie 
bark intact. During t]io lato spring or 
oarly sunimer most of tho larvro* make 
a few circiUar holes in the bark, from 
which they oast out pcllots of frass and 
oxcrement. Just prior to transforma- 
tJon to pupa (fig. 56, at left) each larva 
closes tho ond of its gallery with slu-cddod 
shavings, making tho pupation quarters, 
from wliich tlioad«lt*merg»e byguRHing 
a mors fir loss circular holo in tho bark. 

I A ftw larvH! may not tmaitonn until the Moond aaowti. 



bud scar or adjacent to an offshoot. 
Usually th«y aro deposited in tho 
main stem of the branch, but if the 
is of a good sizo some eggs 

r ^ 




Fid. ST.— The hickory twlg-girdlct: Lar- 
val biwrow !u pe«asi twij. 
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As stated before, the beetles begin to make their appearance in the 
pocan orchards about tho last of August, and they may bo found 
continuing their girdllqg operation until cold weather. 

CONTROL MKAHUIiES.' 

For the control of this peat all that is nocosaary is to gather tho 
severed branches and bum them in tlie fall or winter. Care should 
be exercised te collect all branches from tho ground, as well as 
those that may be lodgod in the trees. By following this pro- 
cedure all tho eggs and larvae which would otherwise develop into 
beetles the following summer will bo destroyed, and thus tlie source 
of iufostation will bo eliminated. Pecan orchards that are growing 
adjacent to native hickory or persimmon 
trees will bo found to bo worst infested, 
because, as has been stated, this insect 
breeds abundantly in the severed brunches 
ef such trees. Under such conditions it 
would pay, porhaps, to destroy the 
branches cut from the hickory and per- 
simmon trees immediately adjaeent to 
commercial plantings of pocans. 

THE OAK PRUNER.i 

During tho fiill and winter twigs or 
branches pruned by the larvaj or grubs 
of tho dark-brown beetle known as tho 
oak prunor (fig. 58) are. to bo found 
under pecan treos, as well as under 
oak, hickory, and various other forest, 
shade, and fruit trooe. This insect 
de«a not ©specially favor ..the pecan, 
but seems to show a preference for vari- p.^. m.-Tim «ak pmmt (Eiapnidion 

OUS oaks. Although this insect occurs vm»ium): a, Larva; 6, adult; primed 

from New England westward to Michi- t^eandiarvaimiinaatngiit 
gau and southward to tho Gulf States, it is seen too rarely in suf- 
ficient numbers in its extreme southern distribution to be ranked as 
a serious pest. In the North, however, serious injuries are sometimes 
causotl by its pernicious pruning habits. 

In tho case of the pecan twig-girdler tbo twigs are cut off by the 
female beetle, but with the oak pruner the larvie amputate the 
branches by gnawing a circular groove in the wood, leaving only the 
bark intact. Tho branches so amputated are usually brought to 
the ground by tho first strong wind, or, in some instaneos no doubt, 
by the weight of the branch itself. The end of tho severed branch 
presents a smoothly cut surface (see fig. 58), near the center of 
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which will be socn a moro or less oval opening plugged wth fine 
shavings and sawdust. By way of . contrast it may bo stated that 
the end of the twig that is cut ofl by the pecan t\Vig-gtrdter al'wfcts 
presents at its center a more or loss jagged surfaco. 

In brief, the seasonal history is as follo'vra: The booties (see fig. 
58, h) usually appear during the spring or early .part of tho summer, 
and the eggs are deposited in the leaf axils of the smaller twigs of 
living trees. Upon hatcliing, tho larva feeds upon tho wood immodi- 
atoly under tho bark, but later it bores into tho hcartwood, where it 
makes an oval gallery several inches in length. (See fig. 58, at right.) 
la the fall it cuts away tho wood at tho end of its gallery in such a 
manner that the wind causes the twig to snap off. Tho larva (fig, 
58, a) then proceeds to stop up tho end of its channel with coal's® 
shavings. ■ In tho larval burrow within" tho fallen branch tho pupa 
is formed, either in the fall or early spring, and during the spring or 
early summer tho beetle makes its appearance in the pecan orchards. 
Occasionally siJccimens of adults can be found in the pecan orchards 
as early as April. ' , , ' . 

The remedy for tliis species is tho same as that for the pecan f.wig- 
girdter and consists in gathering the eovered branches and burning 
them during the winter. 

), SCALE INSECTS. 

Fortunately for the pecan grower it is seldom, if over, necessary 
for him to spray his orchard trees for the control of scale insects, as 
is the common practico iu the growing of apples, peaches, and other 
fruits. The pecan is not immune to attack by insects of this group, 
but because of the limited infestation scale insects have not up to this 
time (1917) come into tho category of pests of first importance. When 
scale insects are found to bo presmt on p»can trees specimens shoiild 
bo sent to the Bureau of Entomology for observation or to tho Stato 
agricultural^ experiment station, 
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